
US 20070267450Al 

(12) Patent Application Publication (10) Pub. No.: US 2007/0267450 A1 
(19) United States 

Bolyard, JR. et al. (43) Pub. Date: NOV. 22, 2007 

(54) SPOOL VALVE AND VALVE SEAT 
ASSEMBLY FOR AN INTERMITTENTLY 
OPERABLE HOT MELT ADHESIVE 
MATERIAL CONTROL MODULE 

(75) Inventors: Edward W. Bolyard JR., Old Hickory, 
TN (US); Daniel D. Bourget, 
Hendersonville, TN (U S) 

Correspondence Address: 
Steven W. Weinrieb 
SCHWARTZ & WEINRIEB 
Suite 1109, Crystal Plaza One 
2001 Jefferson Davis Highway 
Arlington, VA 22202 (US) 

(73) Assignee: ILLINOIS TOOL WORKS INC. 

(21) Appl. No.: 11/408,993 

(22) Filed: Apr. 24, 2006 

I8 

Publication Classi?cation 

(51) Int. Cl. 
B67D 3/00 (2006.01) 

(52) U.S. c1. ............................................................ ..222/504 

(57) ABSTRACT 

A spool valve and valve seat assembly disposed in the 
control module of a hot melt adhesive dispensing system is 
uniquely structured so as to effectively prevent ?uid com 
munication or “cross-talk” between a ?rst dispensing outlet 
port and a second recirculation port, during those periods 
When the control module is effectively reciprocally cycling 
the spool valve between its oppositely disposed extreme 
conditions for alternatively permitting the hot melt adhesive 
material to be dispensed from the ?rst outlet port or for 
re-routing the hot melt adhesive material through the recir 
culation passage so as to prevent the hot melt adhesive from 
being improperly dispensed as a result of being undesirably 
routed to the recirculation passage. 
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FIGQRE 1 
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SPOOL VALVE AND VALVE SEAT ASSEMBLY FOR 
AN INTERMITTENTLY OPERABLE HOT MELT 
ADHESIVE MATERIAL CONTROL MODULE 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to hot melt 
adhesive material dispensing systems, and more particularly 
to a neW and improved spool valve and valve seat assembly 
Which is disposed Within the control module of a hot melt 
adhesive material dispensing system Wherein the neW and 
improved spool valve and valve seat assembly of the control 
module is uniquely structured so as to effectively prevent 
?uid communication or “cross-talk” betWeen a ?rst outlet 
port, leading to the hot melt adhesive material dispensing 
noZZle, and a second outlet port, leading to the hot melt 
adhesive material recirculation passage or circuit, during 
those periods When the control module is e?fectively recip 
rocally cycling the spool valve betWeen its oppositely dis 
posed extreme conditions for alternatively permitting the hot 
melt adhesive material to be dispensed from the ?rst outlet 
port leading to the hot melt adhesive material dispensing 
noZZle, or for re-routing the hot melt adhesive material 
through the hot melt adhesive material recirculation passage 
or circuit so as to prevent the hot melt adhesive material 
from being improperly, undesirably, or incompletely dis 
pensed from the ?rst outlet port leading to the hot melt 
adhesive material dispensing noZZle as a result of being 
improperly or undesirably routed to the recirculation pas 
sage or circuit. 

BACKGROUND OF THE INVENTION 

[0002] Hot melt adhesive material metered dispensing 
systems must be operated intermittently in order to, for 
example, only deposit the hot melt adhesive material upon 
predetermined regions of substrates, at predetermined times, 
so as not to cause operational problems or to result in 

undesirable product characteristics, and concomitantly, to 
control the How of the hot melt adhesive material during 
those periods of time When the hot melt adhesive material is 
not actually being dispensed. Control modules, having suit 
able valve mechanisms incorporated therein, are conven 
tionally used to e?fectively control the starting and stopping 
of the How of the hot melt adhesive material to the dispens 
ing noZZle and its associated discharge ori?ce. In vieW of the 
fact that the metering pumps, for supplying the hot melt 
adhesive material to the control module, are typically oper 
ated in a continuous manner for achieving proper or desir 
able operational and control parameters, the hot melt adhe 
sive material must therefore be e?fectively re-routed during 
those periods of time that the hot melt adhesive material is 
not actually being conducted to the dispensing noZZle and its 
discharge ori?ce. This has been conventionally achieved by 
means of the control module Which is e?fectively provided 
With tWo outlet ports Whereby the hot melt adhesive material 
can alternatively be delivered to the dispensing noZZle and 
its discharge ori?ce or to a recirculation passage or circuit. 
More particularly, the control module conventionally com 
prises a pair of poppet-type valves disposed internally 
thereof so as to in fact respectively control the How of the hot 
melt adhesive material to the dispensing noZZle and its 
discharge ori?ce, or to the recirculation passage or circuit. 
The tWo poppet-type valves are usually mounted upon 
opposite ends of a single stem member, Whereby the poppet 
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type valves and the single stem member e?fectively form a 
reciprocally movable spool valve, and accordingly, When the 
spool valve undergoes its reciprocal movement in a ?rst one 
of its tWo opposite directions, a ?rst one of the poppet valves 
Will e?fectively OPEN a ?rst outlet port leading to the 
dispensing noZZle and its discharge ori?ce, While the second 
one of the poppet valves Will simultaneously begin to 
CLOSE the second outlet port leading to the recirculation 
passage or circuit, and alternatively, When the spool valve 
undergoes its reciprocal movement in a second one of its tWo 
opposite directions, the second one of the poppet valves Will 
OPEN the second outlet port leading to the recirculation 
passage or circuit While the ?rst one of the poppet valves 
Will e?fectively begin to CLOSE the ?rst outlet port leading 
to the dispensing noZZle and its discharge ori?ce. 

[0003] While the aforenoted conventional spool valve 
structure enables the hot melt adhesive material dispensing 
system to e?fectively operate substantially satisfactorily, in 
reality, the structural design of the conventional spool valve 
lead to operational problems. More speci?cally, the spool 
valve requires a ?nite amount of time to undergo its recip 
rocal movements betWeen its tWo oppositely disposed 
extreme positions at Which, for example, the ?rst one of the 
poppet valves e?fectively OPENS the ?rst outlet port leading 
to the dispensing noZZle and its discharge ori?ce, While the 
second one of the poppet valves simultaneously begins to 
CLOSE the second outlet port leading to the recirculation 
passage or circuit, and alternatively, When the second one of 
the poppet valves OPENS the second outlet port leading to 
the recirculation passage or circuit While the ?rst one of the 
poppet valves e?fectively begins to CLOSE the ?rst outlet 
port leading to the dispensing noZZle and its discharge 
ori?ce. Accordingly, While the spool valve is e?fectively in 
motion, that is, While the spool valve is moving betWeen its 
oppositely disposed extreme positions, both of the poppet 
valves are e?fectively removed from their respective valve 
seats Whereby both the ?rst and second outlet ports, respec 
tively leading to the dispensing noZZle and its discharge 
ori?ce, and to the hot melt adhesive material recirculation 
passage or circuit, are at least partially OPEN and therefore 
e?fectively ?uidically communicate or “cross-talk” With 
each other. Accordingly, still further, the desired or proper 
dispensing of the hot melt adhesive material is not alWays 
properly, accurately, or completely ensured or achieved. 

[0004] A need therefore exists in the art for a neW and 
improved spool valve and valve seat assembly, for use 
Within a control module of a hot melt adhesive material 
dispensing system, Wherein the neW and improved spool 
valve and valve seat assembly of the control module Will be 
structured so as to e?fectively prevent ?uid communication 
or “cross-talk” betWeen the ?rst outlet port, leading to the 
hot melt adhesive material dispensing noZZle and its dis 
charge port, and the second outlet port, leading to the hot 
melt adhesive material recirculation passage or circuit, dur 
ing those periods When the control module is e?fectively 
reciprocally cycling the spool valve betWeen its oppositely 
disposed extreme conditions for alternatively permitting the 
hot melt adhesive material to be dispensed from the ?rst 
outlet port leading to the hot melt adhesive material dis 
pensing noZZle and its discharge ori?ce, or for re-routing the 
hot melt adhesive material through the hot melt adhesive 
material recirculation passage or circuit so as to prevent the 
hot melt adhesive material from being dispensed from the 
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?rst outlet port leading to the hot melt adhesive material 
dispensing nozzle and its discharge ori?ce. 

SUMMARY OF THE INVENTION 

[0005] The foregoing and other objectives are achieved in 
accordance With the teachings and principles of the present 
invention through the provision of a neW and improved 
spool valve and valve seat assembly, for use Within the 
control module of a hot melt adhesive material dispensing 
system, Wherein the spool valve comprises a stem member, 
and a pair of poppet-type valves ?xedly mounted upon the 
oppositely disposed end portions of the stem member, and 
Wherein further, the poppet valves are adapted to cooperate 
With a pair of axially spaced valve seats formed upon a ?xed 
annular valve seat member. A recessed portion, formed, for 
example, by means of a plurality of circumferentially spaced 
?ats, is formed upon an axially central portion of the stem 
member While a pair of axially spaced shoulder portions are 
formed at opposite ends of the recessed portion of the stem 
member so as to be interposed betWeen the recessed portion 
and the poppet valves, and to cooperate With a pair of axially 
spaced shoulder portions formed upon the annular valve seat 
member. 

[0006] Accordingly, When the spool valve is being recip 
rocally moved from a ?rst one of its tWo extreme positions, 
at Which the ?rst one of the poppet valves is disengaged 
from its valve seat such that the ?rst outlet port, leading to 
the dispensing noZZle and its discharge ori?ce, is OPEN, 
While the second one of the poppet valves is disengaged 
from its valve seat such that the second outlet port leading 
to the recirculation passage or circuit is CLOSED, toWard 
the second one of its tWo extreme positions at Which the ?rst 
one of the poppet valves Will be engaged With its valve seat 
such that the ?rst outlet port leading to the dispensing noZZle 
and its discharge ori?ce Will be CLOSED, While the second 
one of the poppet valves Will be disengaged from its valve 
seat such that the second outlet port leading to the recircu 
lation circuit or passage Will be OPEN, the shoulder portion 
of the spool valve, operatively associated With the second 
one of the poppet valves, Will not be disengaged from the 
second shoulder portion of the valve seat member, even 
though the second poppet valve has already been disengaged 
from the second valve seat, prior to the engagement of the 
shoulder portion of the spool valve, operatively associated 
With the ?rst one of the poppet valves, With the ?rst shoulder 
portion of the valve seat member. In this manner, even 
though both poppet valves may be simultaneously disen 
gaged from their respective valve seats, the engagement of 
at least one of the ?rst and second shoulder portions of the 
spool valve With at least one of the ?rst and second shoulder 
portions of the valve seat member effectively prevents 
?uidic communication or “cross-talk” betWeen the ?rst and 
second outlet por‘ts respectively leading to the dispensing 
noZZle and its discharge ori?ce, and to the recirculation 
circuit or passage. Similar operating procedures of course 
occur When the spool valve is reciprocally moved in the 
opposite direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Various other features and attendant advantages of 
the present invention Will be more fully appreciated from the 
folloWing detailed description When considered in connec 
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tion With the accompanying draWings in Which like refer 
ence characters designate like or corresponding parts 
throughout the several vieWs, and Wherein: 

[0008] FIG. 1 is a cross-sectional vieW of a hot melt 
adhesive material control module having the neW and 
improved spool valve and valve seat assembly, as con 
structed in accordance With the principles and teachings of 
the present invention, incorporated therein Wherein the spool 
valve is disposed at a ?rst one of its tWo oppositely disposed 
extreme positions at Which a ?rst one of its tWo oppositely 
disposed poppet valves is seated upon its valve seat so as to 
CLOSE the outlet port leading to the dispensing noZZle and 
its discharge ori?ce While a second one of its tWo oppositely 
disposed poppet valve is unseated from its valve seat so as 
to OPEN the outlet port leading to the recirculation circuit 
or passage; 

[0009] FIG. 2 is an enlarged detailed vieW of the encircled 
area A of FIG. 1 shoWing the details of the neW and 
improved spool valve and valve seat assembly of the present 
invention as disclosed Within FIG. 1; 

[0010] FIG. 3 is a cross-sectional vieW of the hot melt 
adhesive material control module, as disclosed Within FIG. 
1, shoWing, hoWever, the spool valve disposed at a second 
one of its tWo oppositely disposed extreme positions at 
Which the ?rst one of its tWo oppositely disposed poppet 
valves is noW unseated from its valve seat so as to OPEN the 
outlet port leading to the dispensing noZZle and its discharge 
ori?ce While the second one of its tWo oppositely disposed 
poppet valve is noW seated upon its valve seat so as to 
CLOSE the outlet port leading to the recirculation circuit or 
passage; and 

[0011] FIG. 4 is a perspective vieW of the spool valve stem 
member having only the ?rst one of its tWo oppositely 
disposed poppet valves integrally formed thereon. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0012] Referring noW to the draWings, and more particu 
larly to FIGS. 1 and 2 thereof, the neW and improved spool 
valve and valve seat assembly, as constructed in accordance 
With the principles and teachings of the present invention, is 
disclosed and is generally indicated by the reference char 
acter 10. The spool valve and valve seat assembly 10 is 
adapted to be used in connection With the dispensing of, for 
example, hot melt adhesive material, although it is of course 
to be noted that the spool valve and valve seat assembly 10 
could be used in connection With the dispensing of other 
?uids, and it is seen that the spool valve and valve seat 
assembly 10 is disposed Within a control module 12 Which, 
in turn, is seen to comprise a spool valve and valve seat 
assembly housing 14 and an actuator piston housing 16. As 
can best be seen and appreciated from FIG. 2, the spool 
valve and valve seat assembly 10 is disposed Within the 
spool valve and valve seat assembly housing 14 and com 
prises a reciprocally movable spool valve 18 and a ?xed, 
annular valve seat member 20. The spool valve and valve 
seat assembly housing 14 is seen to comprise an internal 
bore 22 Within Which the spool valve and valve seat assem 
bly 10 are disposed, and a hot melt adhesive material inlet 
or supply port 24 is de?ned Within a substantially axially 
central side Wall portion of the spool valve and valve seat 
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assembly housing 14 so as to be in ?uidic communication 
With the internal bore 22 as Will become more fully appre 
ciated hereinafter. 

[0013] The spool valve and valve seat housing assembly 
housing 14 is also provided With a hot melt adhesive 
material dispensing outlet supply port 26, Which is adapted 
to be in ?uidic communication With the dispensing noZZle 
and its discharge ori?ce, not shoWn, and a hot melt adhesive 
material recirculation port or passage 28 Which is adapted to 
be in ?uidic communication With a supply reservoir and the 
metering pumps of an applicator, both not shoWn, Which Will 
return recirculated hot melt adhesive material back to the hot 
melt adhesive material inlet or supply port 24. A calibrated 
ori?ce 30 is ?xedly disposed Within the hot melt adhesive 
material recirculation port or passage 28 and is adapted to be 
?uidically matched to the discharge ori?ce disposed Within 
the dispensing noZZle such that backpressure parameters or 
levels, prevailing Within or characteristic of the hot melt 
adhesive material ?uid ?oW Within the hot melt adhesive 
material recirculation port or passage 28, e?fectively 
matches the supply pressure levels or parameters prevailing 
Within or characteristic of the hot melt adhesive material 
?uid ?oW Within the discharge passage de?ned Within the 
dispensing noZZle. In this manner, pressure spikes Within the 
system, Which could result in the uneven or non-uniform 
dispensing of the hot melt adhesive material from the 
dispensing noZZle and its discharge ori?ce, not shoWn, are 
effectively prevented When the spool valve 18 is reciprocally 
moved between its tWo oppositely disposed positions in 
accordance With transitioning operations betWeen the inter 
mittent hot melt adhesive material dispensing and recircu 
lation operational phases, as Will become more apparent 
hereinafter. 

[0014] It is lastly noted that While the hot melt adhesive 
material recirculation port or passage 28, and the calibrated 
ori?ce 30 ?xedly disposed therein, are illustrated as being 
located upon the back side or face of the control module 12 
Which is adapted to be connected to or mounted upon the 
metering pump applicator, not shoWn, the hot melt adhesive 
material recirculation port or passage 28, and the calibrated 
ori?ce 30 ?xedly disposed therein, can alternatively be 
located upon the front side or face of the control module 12 
so as to be externally accessible to operator or maintenance 
personnel. In this manner, When the dispensing noZZle, and 
its discharge ori?ce, are changed so as to, for example, 
achieve di?‘erent hot melt adhesive material deposition 
patterns, the calibrated ori?ce 30 can likeWise be readily 
changed and replaced With a different calibrated ori?ce, 
matching the ?uidic characteristics of the neWly inserted 
dispensing noZZle and discharge ori?ce, Without necessarily 
removing the control module 12 from the metering pump 
applicator. 

[0015] With reference continuing to be made to FIG. 2, 
and With additional reference being made to FIG. 4, it is seen 
that the spool valve 18 comprises a valve stem 32 having a 
?rst poppet-type valve 34 integrally formed upon a ?rst end 
portion thereof While a second poppet-type valve 36 com 
prises, in effect, an annular poppet-type valve Which is 
internally threaded so as to be threadedly engaged upon an 
externally threaded portion 38 of the valve stem 32. The ?rst 
poppet valve 34 comprises a ?rst annular poppet valve seat 
portion 40 at the upstream end portion thereof, as considered 
in the direction of the ?uid ?oW of the hot melt adhesive 
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material from the hot melt adhesive material inlet supply 
port 24 to the hot melt adhesive material outlet supply port 
26, and the annular valve seat member 20 is correspondingly 
provided With a ?rst annular valve seat portion 42 With 
respect to Which the ?rst annular poppet valve seat portion 
40 is adapted to be seated or engaged so as to de?ne a 
CLOSED state, or is adapted to be fully unseated or disen 
gaged so as to de?ne a fully OPEN state, depending upon 
Whether or not the operative cycle is routing hot melt 
adhesive material to the hot melt adhesive material outlet 
supply port 26 or to the hot melt adhesive material recircu 
lation passage or port 28. In a similar manner, the second 
poppet valve 36 comprises a second annular poppet valve 
seat portion 44 at the upstream end portion thereof, as 
considered in the direction of the ?uid ?oW of the hot melt 
adhesive material from the hot melt adhesive material inlet 
supply port 24 to the hot melt adhesive material recirculation 
passage or port 28, and the annular valve seat member 20 is 
correspondingly provided With a second annular valve seat 
portion 46 With respect to Which the second annular poppet 
valve seat portion 44 is adapted to be seated or engaged so 
as to de?ne a CLOSED state, or is adapted to be fully 
unseated or disengaged so as to de?ne a fully OPEN state, 
depending upon Whether or not the operative cycle is routing 
hot melt adhesive material to the hot melt adhesive material 
outlet supply port 26 or to the hot melt adhesive material 
recirculation passage or port 28. 

[0016] With reference continuing to be made to FIGS. 2 
and 4, and in accordance With the principles and teachings 
of the present invention, it is further seen that the valve stem 
32 is also provided With an annularly recessed region 
interposed betWeen the ?rst and second poppet valves 34,36, 
and, more particularly, that the recessed region is de?ned by 
means of a plurality, such as, for example, four, of ?at 
regions 48 Which are equiangularly spaced from each other 
in the circumferential direction around the longitudinal axis 
of the valve stem 32 Whereby each ?at region 48 is effec 
tively separated from an adjacent ?at region 48 by means of 
a longitudinally extending rib portion 50. As a result of the 
de?nition or formation of the plurality of ?at regions 48 
upon the valve stem 32, a pair of axially spaced, radially 
outWardly projecting annular shoulder members 52,54, as 
considered With respect to the longitudinal axis of the valve 
stem 32, are formed upon the valve stem 32 at axial positions 
disposed immediately adjacent to the plurality of ?at regions 
48. In a similar or corresponding manner, it is seen that the 
annular valve seat member 20 is likeWise provided With a 
pair of axially spaced, radially inWardly projecting annular 
shoulder members 56,58, as considered With respect to the 
longitudinal axis of the valve stem 32, Wherein the pair of 
axially spaced, radially inWardly projecting annular shoulder 
members 56,58 are formed upon the annular valve seat 
member 20 at axial positions Which are located Within the 
vicinity of the plurality of ?at regions 48 as Well as to be 
substantially interposed betWeen the pair of axially spaced, 
radially outWardly projecting annular shoulder members 
52,54 of the valve stem 32 so as to structurally cooperate 
With the pair of axially spaced, radially outWardly projecting 
annular shoulder members 52,54 of the valve stem 32 in a 
manner to become more apparent hereinafter. 

[0017] In connection With the shoulder members 52,54 of 
the valve stem 32, as Well as in connection With the shoulder 
members 56,58 of the annular valve seat member 20, it is to 
be appreciated that the internal diametrical extent D1 of each 
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shoulder member 56,58 of the annular valve seat member 20 
is substantially the same as the external diametrical extent 
D2 of each shoulder member 52,54 of the valve stem 32, 
Wherein the external diameters D2 of the shoulder members 
52, 54 of the valve stem 32 are just slightly less than the 
internal diameters D1 of the shoulder members 56,58 of the 
annular valve seat member 20 so as to in fact permit the 
reciprocal movement of the valve stem 32 With respect to the 
annular valve seat member 20. Still further, it is also seen 
that in order to permit the incoming hot melt adhesive 
material, being supplied to the control module spool valve 
and valve seat assembly housing 14 by means of the hot melt 
adhesive inlet or supply port 24, to ?uidically reach the 
internal bore 22 so as to, in turn, be permitted to be 
conducted either to the hot melt adhesive material outlet 
supply port 26 or to the hot melt adhesive material recircu 
lation passage or port 28, depending upon the position of the 
spool valve 18 With respect to the annular valve seat member 
20, the ?xed, annular valve seat member 20 is further 
provided With a pair of mutually perpendicular or orthogo 
nally disposed throughbores 60, only one of Which is visible 
Within FIGS. 1-3. In addition, the spool valve and valve seat 
assembly housing 14 is also provided With an annular 
passageWay 62 Which is disposed in ?uidic communication 
With the pair of mutually perpendicular or orthogonally 
disposed through-bores 60 so as to provide ?uidic commu 
nication thereto from the hot melt adhesive material inlet 
supply port 24. 

[0018] Still yet further, as can best be appreciated from 
FIGS. 1 and 3, the right end portion of the valve stem 32, as 
vieWed in FIGS. 1 and 3, is operatively connected to an 
actuator piston 64. The actuator piston 64 is adapted to be 
movably disposed Within a piston chamber 66 of the actuator 
piston housing 16, and a pair of compressed air inlet ports 
68,70, alternatively connectable to a source of compressed 
air 72 through means of suitable valving, not shoWn, are 
?uidically connected to respective sections of the bored 
region 66 of the actuator piston housing 16 such that the air 
inlet pressures respectively act upon opposite side surface 
portions of the actuator piston 64. In this manner, the 
actuator piston 64, the valve stem 32, and the spool valve 18 
can be reciprocally moved betWeen their tWo, oppositely 
disposed extreme positions, as respectively disclosed Within 
FIGS. 1 and 3, depending upon Which one of the air inlet 
ports 68,70 is ?uidically connected to the source of air 
pressure 72. 

[0019] It is noted that a coil spring 74 is coaxially mounted 
around the right end portion of the valve stem 32 such that 
the left end portion of the coil spring 74, as vieWed in FIGS. 
1 and 3, is disposed Within an annular recessed portion 76 
Which is formed Within a spring mounting member 78 that 
is ?xedly mounted Within the right end portion, as vieWed in 
FIGS. 1 and 3, of the spool valve and valve seat assembly 
housing 14, While the right end portion of the coil spring 74 
is disposed in contact With the left side surface portion of the 
actuator piston 64. In this manner, if, for some reason, the 
pneumatic system, providing the compressed air to the pair 
of air inlet ports 68,70, should experience a failure, the 
actuator piston 64, the valve stem 32, and the spool valve 18 
Will normally be biased toWard the right, as vieWed in FIGS. 
1 and 3, so that, as can best be appreciated from FIG. 2, the 
?rst annular poppet valve seat portion 40 of the ?rst poppet 
valve 34 Will be engaged With and seated upon the ?rst 
annular valve seat portion 42 of the annular valve seat 
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member 20 so that, in turn, conveyance of any hot melt 
adhesive material to the hot melt adhesive material outlet 
supply port 26 is terminated and further prevented. 

[0020] Having described substantially all of the various 
intercooperating structural components comprising the neW 
and improved spool valve and valve seat assembly 10, as 
constructed in accordance With the principles and teachings 
of the present invention, a brief operation of the neW and 
improved spool valve and valve seat assembly 10 Will noW 
be described. As has been previously noted, and as can be 
appreciated from FIGS. 1 and 2, When the spool valve 18 is 
disposed at its extreme right position, the ?rst annular 
poppet valve seat portion 40 of the ?rst poppet valve 34 Will 
be engaged With and seated upon the ?rst annular valve seat 
portion 42 of the annular valve seat member 20 so that 
conveyance of the hot melt adhesive material to the hot melt 
adhesive material outlet supply port 26 is prevented, While 
simultaneously thereWith, the second poppet valve seat 
portion 44 of the second poppet valve 36 Will be fully 
disengaged or unseated from the second annular valve seat 
portion 46 of the annular valve seat member 20 so that 
conveyance of the hot melt adhesive material to the hot melt 
adhesive material recirculation port or passage 28 is permit 
ted. In particular, the hot melt adhesive material ?oWs into 
the control module through means of the hot melt adhesive 
inlet supply port 24, ?oWs into the annular passageWay 62 
and the throughbores 60, and ?oWs outWardly betWeen the 
annular shoulder members 58, 54, respectively, of the annu 
lar valve seat member 20 and the valve stem 32, as Well as 
betWeen the second annular valve seat portion 46 of the 
annular valve seat member 20 and the second annular poppet 
valve seat portion 44 of the second poppet valve 36, in vieW 
of the fact that the second annular poppet valve seat portion 
44 of the second poppet valve 36 is spaced from the second 
annular valve seat portion 46 of the annular valve seat 
member 20. The hot melt adhesive material is then able to 
?nally ?oW into the hot melt adhesive material recirculation 
port or passage 28 after traversing a ?rst annular passageWay 
80 Which is effectively de?ned betWeen the external periph 
eral surface portion 82 of the second poppet valve 36 and the 
internal peripheral surface portion 84 of an annular ?xation 
member 86 Which is disposed internally Within the spool 
valve and valve seat assembly housing 14 so as to ?xedly 
secure the annular valve seat member 20 Within the spool 
valve and valve seat assembly housing 14. 

[0021] Subsequently, When it is desired to effectively 
sWitch the disposition of the spool valve 18 from its ?rst 
extreme position, as illustrated Within FIGS. 1 and 2, to its 
second extreme position, as illustrated Within FIG. 3, com 
pressed air is admitted into the right air inlet port 70 so as 
to cause the actuator piston 64, and the valve stem 32, as 
Well as the ?rst and second poppet valves 34,36, attached 
thereto, to move to the left so as to cause the ?rst annular 
poppet valve seat portion 40 of the ?rst poppet valve 34 to 
ultimately be fully disengaged or unseated from the ?rst 
annular valve seat portion 42 of the annular valve seat 
member 20 so as to de?ne the fully OPEN position of the 
?rst poppet valve 34 Whereby hot melt adhesive material can 
be supplied to the hot melt adhesive material outlet supply 
port 26, While the second annular poppet valve seat portion 
44 of the second poppet valve 36 is ultimately engaged With 
and seated upon the second annular valve seat portion 46 of 
the annular valve seat member 20 so as to de?ne the 
CLOSED position of the second poppet valve 36 Whereby 
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re-routing of the hot melt adhesive material to the recircu 
lation passage or circuit 28 is prevented. More particularly, 
When the spool valve 18 is disposed at this extreme position, 
the hot melt adhesive material Will ?oW into the control 
module through means of the hot melt adhesive inlet supply 
port 24, Will ?oW into the annular passageway 62 and the 
throughbores 60, and Will ?oW outWardly betWeen the 
annular shoulder members 56,52, respectively, of the annu 
lar valve seat member 20 and the valve stem 32, as Well as 
betWeen the ?rst annular valve seat portion 42 of the annular 
valve seat member 20 and the ?rst annular poppet valve seat 
portion 40 of the ?rst poppet valve 36, in vieW of the fact 
that the ?rst annular poppet valve seat portion 40 of the ?rst 
poppet valve 34 is noW spaced from the ?rst annular valve 
seat portion 42 of the annular valve seat member 20. The hot 
melt adhesive material is then able to ?nally ?oW out 
through the hot melt adhesive material outlet supply port 26 
after traversing a second annular passageWay 88 Which is 
effectively de?ned betWeen the external peripheral surface 
portion 90 of the ?rst poppet valve 34 and the internal 
peripheral surface portion 92 of the spool valve and valve 
seat assembly housing 14. In connection With the ?rst and 
second annular regions 80,88, it is noted that they have 
substantially the same annular dimensions so as to ensure 

similar pressure values Within or along the respective ?oW 
paths. 

[0022] In light of the foregoing, it is of course appreciated 
that When the spool valve 18 is moved betWeen its 
aforenoted ?rst and second extreme positions, there Will be 
time periods during Which both the ?rst and second annular 
poppet valve seat portions 40,44 of the ?rst and second 
poppet valves 34,36 will effectively be simultaneously dis 
engaged or unseated from their respective ?rst and second 
annular valve seat portions 42,46 of the annular valve seat 
member 20, such that the spaces de?ned therebetWeen are, 
in effect, partially OPEN, and therefore, ?uidic communi 
cation or “cross-talk” could undesirably occur betWeen the 
hot melt adhesive dispensing and recirculation ?oW paths 
Which could adversely affect the hot melt adhesive material 
dispensing process and product integrity or quality. In accor 
dance With the teaching and principles of the present inven 
tion, hoWever, such undesirable ?uidic communication or 
“cross-talk” is effectively eliminated or prevented. 

[0023] More particularly, it is to be appreciated that When, 
for example, the spool valve 18 is to be shifted or moved to 
the left from its ?rst extreme position illustrated Within 
FIGS. 1 and 2, to its second extreme position illustrated 
Within FIG. 3, it can be appreciated from FIG. 2 that as the 
?rst annular poppet valve seat portion 40 of the ?rst poppet 
valve 34 becomes disengaged or unseated from the ?rst 
annular valve seat portion 42 of the annular valve seat 
member 20, so as to effectively partially OPEN the space 
de?ned therebetWeen, the ?rst shoulder portion 52 of the 
valve stem 32 Will nevertheless be engaged With the ?rst 
shoulder portion 56 of the annular valve seat member 20 and 
Will continue to be so engaged With the ?rst shoulder portion 
56 of the annular valve seat member 20 until the valve spool 
18 has been moved a su?icient axial distance to the left that 
permits the second shoulder portion 54 of the valve stem 32 
to be engaged With the second shoulder portion 58 of the 
annular valve seat member 20. The reverse structural inter 
cooperation of course occurs When the spool valve 18 is 
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being moved from its second extreme position illustrated 
Within FIG. 3 back to its ?rst extreme position illustrated 
Within FIGS. 1 and 2. 

[0024] In other Words, the ?uid passageWays, respectively 
leading from the hot melt adhesive inlet supply port 24 to the 
hot melt adhesive material outlet supply port 26, and from 
the hot melt adhesive inlet supply port 24 to the hot melt 
adhesive material recirculation passage or circuit 28, are 
never in communication With each other but are alWays 
?uidically blocked off or ?uidically separated from each 
other by means of the aforenoted structural cooperation 
de?ned betWeen the respective shoulder portions 52,56 and 
54, 58 of the valve stem 32 and the annular valve seat 
member 20. More particularly, the cooperating shoulder 
portions 52,56 of the valve stem 32 and the annular valve 
seat member 20 Will not permit hot melt adhesive material 
?uid ?oW to the hot melt adhesive material outlet supply port 
26 until the cooperating shoulder portions 54,58 of the valve 
stem 32 and the annular valve seat member 20 have com 
pletely blocked off the hot melt adhesive material ?uid ?oW 
to the hot melt adhesive material recirculation passage or 
circuit 28, and conversely, the cooperating shoulder portions 
54,58 of the valve stem 32 and the annular valve seat 
member 20 Will not permit hot melt adhesive material ?uid 
?oW to the hot melt adhesive material recirculation passage 
or circuit 28 until the cooperating shoulder portions 52,56 of 
the valve stem 32 and the annular valve seat member 20 
have completely blocked off the hot melt adhesive material 
?uid ?oW to the hot melt adhesive material outlet supply port 
26. It is also to be appreciated that the longitudinally or 
axially extending rib portions 50 de?ned betWeen successive 
ones of the ?at regions 48 serve to effectively guide the 
central portion of the valve stem 32 Within or through the 
valve seat member 20 While the spool valve 18 is being 
moved betWeen its ?rst and second extreme positions as 
illustrated Within FIGS. 1 and 3. 

[0025] Thus, it may be seen that in accordance With the 
principles and teachings of the present invention, there has 
been disclosed a neW and improved spool valve and valve 
seat assembly Which is disposed Within the control module 
of a hot melt adhesive material dispensing system Wherein 
the neW and improved spool valve and valve seat assembly 
of the control module is uniquely structured so as to effec 
tively prevent ?uid communication or “cross-talk” betWeen 
a ?rst outlet port, leading to the hot melt adhesive material 
dispensing noZZle, and a second outlet port, leading to the 
hot melt adhesive material recirculation passage or circuit, 
during those periods When the control module is effectively 
reciprocally cycling the spool valve betWeen its oppositely 
disposed extreme conditions for alternatively permitting the 
hot melt adhesive material to be dispensed from the ?rst 
outlet port leading to the hot melt adhesive material dis 
pensing noZZle, or for re-routing the hot melt adhesive 
material through the hot melt adhesive material recirculation 
passage or circuit so as to prevent the hot melt adhesive 
material from being improperly, undesirably, or incom 
pletely dispensed from the ?rst outlet port leading to the hot 
melt adhesive material dispensing noZZle as a result of being 
improperly or undesirably routed to the recirculation pas 
sage or circuit. 

[0026] Obviously, many variations and modi?cations of 
the present invention are possible in light of the above 
teachings. It is therefore to be understood that Within the 
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scope of the appended claims, the present invention may be 
practiced otherwise than as speci?cally described herein. 

What is claimed as neW and desired to be protected by 
letters: Patent of the United States of America, is: 
1. A spool valve and valve seat assembly for use Within a 

?uid dispensing control module, comprising: 

a spool valve having a longitudinal axis and ?rst and 
second axially spaced valve seat portions de?ned 
thereon; 

a valve seat member having ?rst and second axially 
spaced valve seat portions de?ned thereon; 

said spool valve being axially movable, With respect to 
said valve seat member, betWeen ?rst and second 
extreme positions Wherein said ?rst valve seat portions 
of said spool valve and said valve seat member opera 
tively cooperate together, as a result of said ?rst valve 
seat portion of said spool valve being disposed at ?rst 
seated and second fully unseated positions With respect 
to said ?rst valve seat portion of said valve seat 
member, When said spool valve is respectively disposed 
at said ?rst and second extreme positions, so as to 
respectively de?ne CLOSED and fully OPEN positions 
With respect to said ?rst valve seat portion of said valve 
seat member and thereby control the ?oW of a ?uid, 
through a ?rst space de?ned betWeen said ?rst valve 
seat portions of said spool valve and said valve seat 
member, toWard a ?rst ?uid passage, and Wherein said 
second valve seat portions of said spool valve and said 
valve seat member operatively cooperate together, as a 
result of said second valve seat portion of said spool 
valve being disposed at ?rst fully unseated and second 
seated positions With respect to said second valve seat 
portion of said valve seat member, When said spool 
valve is respectively disposed at said ?rst and second 
extreme positions, so as to respectively de?ne fully 
OPEN and CLOSED positions With respect to said 
second valve seat portion of said valve seat member 
and thereby control the ?oW of a ?uid, through a second 
space de?ned betWeen said second valve seat portions 
of said spool valve and said valve seat member, toWard 
a second ?uid passage; and 

means de?ned upon said spool valve and said valve seat 
member for preventing ?uidic communication betWeen 
the ?rst and second ?uid passages even When both of 
said ?rst and second valve seat portions of said spool 
valve are unseated from said ?rst and second valve seat 
portions of said valve seat member as said spool valve 
is being moved, relative to said valve seat member, 
betWeen said ?rst and second extreme positions. 

2. The assembly as set forth in claim 1, Wherein said 
means for preventing ?uidic communication betWeen the 
?rst and second ?uid passages even When both of said ?rst 
and second valve seat portions of said spool valve are 
unseated from said ?rst and second valve seat portions of 
said valve seat member as said spool valve is being moved, 
relative to said valve seat member, betWeen said ?rst and 
second extreme positions, comprises: 

?rst and second axially spaced shoulder portions de?ned 
upon said spool valve; and 

?rst and second axially spaced shoulder portions de?ned 
upon said valve seat member Wherein said ?rst shoul 
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der portions of said spool valve and said valve seat 
member Will operatively cooperate together, as a result 
of said ?rst shoulder portion of said spool valve being 
engaged With said ?rst shoulder portion of said valve 
seat member, even When said ?rst valve seat portion of 
said spool valve has been unseated from said ?rst valve 
seat portion of said valve seat member as a result of 
said spool member being moved from said ?rst extreme 
position toWard said second extreme position, so as to 
prevent the ?oW of ?uid through said ?rst space de?ned 
betWeen said ?rst valve seat portions of said spool 
valve and said valve seat member, until said second 
shoulder portions of said spool valve and said valve 
seat operatively cooperate together, as a result of said 
second shoulder portion of said spool valve being 
engaged With said second shoulder portion of said 
valve seat member, as a result of said spool member 
being moved from said ?rst extreme position toWard 
said second extreme position, so as to prevent the ?oW 
of ?uid through said second space de?ned betWeen said 
second valve seat portions of said spool valve and said 
valve seat member despite the fact that second valve 
seat portion of said spool valve is still unseated from 
said second valve seat portion of said valve seat mem 
ber. 

3. The assembly as set forth in claim 2, Wherein: 

said spool valve comprises an axially oriented valve stem 
and ?rst and second poppet valves ?xedly mounted 
upon axially spaced portions of said valve stem; and 

said ?rst and second axially spaced shoulder portions 
de?ned upon said spool valve are interposed betWeen 
said ?rst and second axially spaced poppet valves. 

4. The assembly as set forth in claim 2, Wherein: 

said ?rst and second axially spaced shoulder portions of 
said valve seat member are de?ned at substantially 
axially central portions of said valve seat member. 

5. The assembly as set forth in claim 3, further compris 
1ng: 

annular recess means, de?ned upon said valve stem at an 
axial position substantially centrally located betWeen 
said ?rst and second poppet valves, for de?ning said 
?rst and second axially spaced shoulder portions of said 
spool valve. 

6. The assembly as set forth in claim 5, Wherein: 

said annular recess means comprises a plurality of equi 
angularly spaced ?at regions disposed Within a circum 
ferential array around the longitudinal axis of said 
valve stem. 

7. The assembly as set forth in claim 6, further compris 
mg: 

a plurality of axially extending rib members de?ned 
betWeen successive ones of said plurality of equiangu 
larly spaced ?at regions of said valve stem for guid 
ingly assisting the movement of said valve stem Within 
said valve seat member as said spool valve is moved 
betWeen said ?rst and second extreme positions. 

8. The assembly as set forth in claim 1, Wherein: 

said spool valve and valve seat assembly comprises an 
assembly for use in connection With the dispensing of 
hot melt adhesive material. 
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9. A control module assembl for dis ensin a ?uid, der ortions of said s 001 valve and said valve seat y P g P P 
comprising: member Will operatively cooperate together, as a result 

a control module housing having a ?uid inlet port, a ?uid of said ?rst, shoulder portion of said spool Vahfe being 
dispensing outlet port, and a ?uid recirculation outlet engaged W1th sa1d ?rst shoplder port1on of Sa1d_Va1Ve 
port, seat member, even When sa1d ?rst valve seat port1on of 

’ _ _ _ _ said spool valve has been unseated from said ?rst valve 

2‘ 5P001 valYe, dlsPoseft wtthln satd Control module hous' seat portion of said valve seat member as a result of 
111g: havlng a tongltudlnat aX_1s and ?rst and second said spool member'being moved from said ?rst extreme 
axlatty sPaCed Valve seat POrtlons de?ned thereon; pos1t1on toward said second extreme pos1t1on, so as to 

a valve seat member disposed Within said control module Pm“:nt the flow Of?uid through said ?r st sPaCt? de?ned 
housing and having ?rst and second axially spaced between sal‘t ?rst Valve seat POrtlons Pf sa1d sPoot 
Valve Seat portions de?ned thereon; vlalveidand sa1d valvte seat menliber,1 unt1l dsa1d dsecolnd 
. . . . s ou er ort1ons o sa1 s 00 va ve an sa1 va ve 

sa1d spool valve be1ng ax1ally movable, W1th respect to p- p - 
Said Valve Seat member between ?rst and Second seat operatively cooperate together, as a result of sa1d 

. . . ’ . . second shoulder ortion of said s 001 valve bein 
extreme pos1t1ons Where1n sa1d ?rst valve seat portions en a ed With Selig Second Should; Onion of Selig 
of said spool valve and said valve seat member opera- vaigvég Seat member in res Onse to saiéjs 001 member 
tively cooperate together, as a result of said ?rst valve bein moved from’ Said ?tist extreme osition toward 
Seat portion of Said Spool Valve being disposed at ?rst saidtsecond extreme osition so as to prevent the ?oW 
seated and second fully unseated positions With respect f H -d hr -d p d ’ d ? p d b -d 

member, When said spool valve is respectively disposed p - p 
t .d ? t d d t .t. t valve seat member despite the fact that second valve 

ileslsjilctivéil (iliinsecc?gsgg 32211131215853? 5853:0112 seat portion of said spool valve is still unseated from 
. . . . said second valve seat ortion of said valve seat mem 

W1th respect to sa1d ?rst valve seat port1on of sa1d valve ber p 
seat member and thereby control the ?oW of a ?uid, ' . . . _ 
through a ?rst Space de?ned between Said ?rst Valve 11. The assembly as set forth 1n claim 10, wherein. 

seat portions of said spool valve and said valve seat said spool valve comprises an axially oriented valve stem 
member, toWard said ?uid dispensing outlet port, and and ?rst and second poppet valves ?xedly mounted 
Wherein said second valve seat portions of said spool upon axially spaced portions of said valve stem; and 
valve and said valve seat member operatively cooperate _ _ _ 

together, as a result of said second valve seat portion of Sal; 213:1 and secalild axllanyl Spaced, shouldefi gomons 
said spool valve being disposed at ?rst fully unseated edngr upog sal S300 Ve are (interpose letween 
and second seated positions With respect to said second Sal St an secon axla y_ Space? poppet Va Yes‘ 
valve seat portion of said valve seat member, When said 12' The assembly as set forth In Clalm 10’ Wherem' 

sPoot Valve 1s resP§3Ct1V¢1y d1sPOsed at sa_1d ?rst and said ?rst and second axially spaced shoulder portions of 
second extreme Posltlons, s0 as_t_OresPe_Ct1Ve1y de?ne said valve seat member are de?ned at substantially 
futty OPEN and CLOSED posltlotts W1th respect to axially central portions of said valve seat member. 
sa1d second valve seat port1on of said valve seat mem- 13_ The assembly as Set forth in Claim 11’ further Com_ 
ber and thereby control the ?oW of a ?u1d, through a prising. 
second space de?ned betWeen said second valve seat 
portions of said spool valve and said valve seat mem- annular recess means, de?ned upon said valve stem at an 
ber, toWard said ?uid recirculation outlet port; and axial position substantially centrally located betWeen 

means de?ned upon said spool valve and said valve seat sa1d ?rst and secqnd poppet Valves’ for dtt?mng satd 
member for preventing ?uidic CO unication between ?rst and second ax1ally spaced shoulder portions of sa1d 
said ?uid dispensing and ?uid recirculation outlet ports spool Valve‘ _ _ _ 
even When both of Said ?rst and Second Valve Seat 14. The assembly as set forth 1n claim 13, wherein: 

pogtlons ofdsaldlspool Valve ate unsei‘qted £50m sa1d ?rst said annular recess means ‘comprises a plurality of equi 
an Eecon Ve sleat lpottlins O sat d valve_ seat angularly spaced ?at reg1ons disposed Within a c1rcum 

elr as salt sPOOb Va gletls emgglglet > rzatlve t3 ferential array around the longitudinal axis of said 
sa1 va ve sea mem er e Ween sa1 rs an secon ’ valve stem. 

extreme positions‘ 15 The assembl as set forth in claim 14 further com 
10. The assembly as set forth in claim 9, Wherein said Prismg, y ’ 

means for preventing ?uidic communication betWeen said ' 
?uid dispensing and ?uid recirculation outlet ports even a plurality of axially extending rib members de?ned 
When both of said ?rst and second valve seat portions of said betWeen successive ones of said plurality of equiangu 
spool valve are unseated from said ?rst and second valve larly spaced ?at regions of said valve stem for guid 
seat portions of said valve seat member as said spool valve ingly assisting the movement of said valve stem Within 
is being moved, relative to said valve seat member, betWeen said valve seat member as said spool valve is moved 
said ?rst and second extreme positions, comprises: betWeen said ?rst and second extreme positions. 

?rst and second axially spaced shoulder portions de?ned The assembly as set forth in Claim 11> further Com‘ 
upon said spool valve; and Pnslng? 

?rst and second axially spaced shoulder portions de?ned a piston chamber de?ned Within said control module 
upon said valve seat member Wherein said ?rst shoul- housing; 
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an actuator piston ?xedly mounted upon said valve stem 
and adapted to be movably disposed Within said piston 
chamber; and 

means for moving said actuator piston in one of tWo 
opposite directions, Within said piston chamber, so as to 
cause said spool valve to be moved toWard either one 
of said ?rst and second extreme positions. 

17. The assembly as set forth in claim 16, Wherein said 
means for moving said actuator piston comprises: 

a pair of pneumatic inlet ports de?ned Within said control 
module housing and ?uidically connected to said piston 
chamber for admitting air into said piston chamber, 
upon opposite sides of said actuator piston, so as to 
cause said actuator piston to move in said one of tWo 
opposite directions. 

18. The assembly as set forth in claim 16, further com 
prising: 

a coil spring disposed Within said piston chamber for 
normally biasing said actuator piston, said valve stem, 
and said spool valve toWard one of said ?rst and second 
extreme positions at Which said ?rst valve seat portion 
of said spool valve Will be disposed at ?rst seated 
position With respect to said ?rst valve seat portion of 
said valve seat member such that ?uid ?oW toWard said 
?uid dispensing outlet port is not permitted. 

19. The assembly as set forth in claim 9, Wherein: 

said control module assembly comprises an assembly for 
use in connection With the dispensing of hot melt 
adhesive material. 

20. A method for conveying a ?uid betWeen tWo ?uid 
passages such that undesirable ?uidic communication 
betWeen the tWo ?uid passages is prevented, comprising the 
steps of: 

providing a spool valve having a longitudinal axis, and 
?rst and second axially spaced valve seat portions 
de?ned thereon; 

providing a valve seat member having ?rst and second 
axially spaced valve seat portions de?ned thereon; 
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movably mounting said spool valve axially With respect to 
said valve seat member, betWeen ?rst and second 
extreme positions Wherein said ?rst valve seat portions 
of said spool valve and said valve seat member opera 
tively cooperate together, as a result of said ?rst valve 
seat portion of said spool valve being disposed at ?rst 
seated and second fully unseated positions With respect 
to said ?rst valve seat portion of said valve seat 
member, When said spool valve is respectively disposed 
at said ?rst and second extreme positions, so as to 
respectively de?ne CLOSED and fully OPEN positions 
With respect to said ?rst valve seat portion of said valve 
seat member and thereby control the ?oW of a ?uid, 
through a ?rst space de?ned betWeen said ?rst valve 
seat portions of said spool valve and said valve seat 
member, toWard a ?rst ?uid passage, and Wherein said 
second valve seat portions of said spool valve and said 
valve seat member operatively cooperate together, as a 
result of said second valve seat portion of said spool 
valve being disposed at ?rst fully unseated and second 
seated positions With respect to said second valve seat 
portion of said valve seat member, When said spool 
valve is respectively disposed at said ?rst and second 
extreme positions, so as to respectively de?ne fully 
OPEN and CLOSED positions With respect to said 
second valve seat portion of said valve seat member 
and thereby control the ?oW of a ?uid, through a second 
space de?ned betWeen said second valve seat portions 
of said spool valve and said valve seat member, toWard 
a second ?uid passage; and 

preventing ?uidic communication betWeen the ?rst and 
second ?uid passages even When both of said ?rst and 
second valve seat portions of said spool valve are 
unseated from said ?rst and second valve seat portions 
of said valve seat member as said spool valve is being 
moved, relative to said valve seat member, betWeen 
said ?rst and second extreme positions. 


